Differential regulation of angiotensin II receptor subtypes in the adrenal gland: role of aldosterone.
It has been shown that aldosterone potentiates the action of angiotensin II (Ang II) in cultured rat vascular smooth muscle cells solely by increasing the number of Ang II receptors. The mechanisms responsible for aldosterone-Ang II interactions in the adrenal gland are unknown. The present study was designed to investigate the effect of aldosterone on expression of Ang II receptor subtypes (AT1 and AT2) in the adrenal gland. Seven-week-old male Wistar rats were treated for 2 weeks with either aldosterone (0.05 microg/h, n=14) or vehicle (n=14) by use of implanted osmotic minipumps. Systolic blood pressure was not altered by aldosterone treatment. Plasma aldosterone levels were higher in aldosterone-treated rats (181+/-53 pg/mL) compared with vehicle-treated rats (33+/-21 pg/mL, P<0.05). Northern blot analysis and radioligand binding assay showed that adrenal AT1 mRNA levels and AT1 receptor density in aldosterone-treated rats were not statistically different from those of vehicle-treated rats. However, immunohistochemical studies showed that the highest adrenal AT1 receptor expression was shifted from the zona glomerulosa to the zona fasciculata after aldosterone treatment. In contrast, adrenal AT2 mRNA and AT2 receptor density in aldosterone-treated rats were decreased by approximately 50% and 40%, respectively, compared with vehicle-treated rats (P<0.05). Aldosterone-induced decrease in adrenal AT2 receptor expression occurred mainly in the medulla. Thus, aldosterone differentially modulates the expression of AT1 and AT2 receptors in the adrenal gland. Although the function of the AT2 receptor in the adrenal gland is largely unknown, our data indicate that aldosterone may modulate the effect of Ang II by altering the location of AT1 receptors and by reducing the number of AT2 receptors in the adrenal gland.